FR-900520 AND FR-900523, NOVEL IMMUNOSUPPRESSANTS ISOLATED FROM A STREPTOMYCES
I. TAXONOMYOF THE PRODUCING STRAIN NOV. 1988 Hiroshi Hatanaka, Morita Iwami, Tohru Kino, Toshio Goto and Masakuni Okuhara Exploratory Research Laboratories, Fujisawa Pharmaceutical Co., Ltd., 5-2-3 Tokodai, Tsukuba-city, Ibaraki 300-26, Japan (Received for publication June 3, 1988) A new subspecies of the genus Streptomyces, the proposed name of which is Streptomyces hygroscopicus subsp. yakushitnaensis subsp. nov., is described. Soil In the course of a screening program for novel efficient immunosuppressants, FR-900520 and FR-900523 were discovered in a cultured broth of an actinomycete, strain No. 7238 which had been isolated from a soil sample. This paper describes the description of the producing organism and discusses its taxonomy.
Materials and Methods

Bacterial Strain
Strain No. 7238 was isolated from a soil sample collected at Yaku-shima, Kagoshima Prefecture, Japan. Streptomyces antimycoticus IFO 12893, and Streptomyces hygroscopicus subsp. glebosus IFO 13786 were obtained from the Institute for Fermentation, Osaka (IFO), Japan.
Morphological Characterization Theaerial mycelia of the organism grownon oatmeal agar, yeast extract -malt extract agar and inorganic salts -starch agar were examineddirectly under an optical microscope. Spore surface examinations were observed with a transmission electron microscope (model HU-12Hitachi) and a scanning electron microscope (model S-530 Hitachi).
Cultural and Physiological Characterizations Cultural and physiological characteristics were obtained on media as described by Waksman1} and in the International Streptomyces Project (ISP) reports2). Color nomenclature in this study was based on the Color Standard of Nihon Shikisai Co., Ltd.f Utilization of carbohydrates was determined by the method of Pridham and Gottlieb50. The cultures were incubated for 14 days at 30°C.
Growth-permissible temperature range and optimumgrowth temperature were determined on yeast extract -malt extract agar using a model TN-3 temperature gradient incubator (Toyo Kagaku Sangyo Co., Ltd.).
Cell Wall Analysis
Cell wall analysis was performed according to the method of Becker et alfi. Cell wall preparation was obtained by the method of Yamaguchi5).
Results
Morphological Characteristics
The mature sporophores were moderately short consisting of about 20 spores in each chain and formed Retinaculiaperti and spirales spore chains (Fig. 1 Cultural Characteristics Cultural characteristics of strain No. 7238, studied with various media, are shown in Table 1 .
Aerial mycelia formed on oatmeal agar, yeast extract -malt extract agar, or inorganic saltsstarch agar corresponded to the gray color series. The organism was incubated for 14 days at 30°C
and observed with an optical microscope ( x 400). tract agar supplemented with 10% NaCl. Carbohydrate utilization of the strain is summarised in Table 3 . D-Glucose, sucrose, lactose, maltose, D-trehalose, inositol, inulin, and salicin were utilized by the strain. Ability to utilize cellulose and chitin was doubtful.
Cell Wall Analysis
Analysis of cell wall hydrolysates showed the presence of LL-diaminopimelic acid. Accordingly, the cell wall type of this strain was concluded to be type I.
Discussion
Morphological characteristics and cell wall composition analysis of strain No. 7238 indicated that the strain could be classified as a memberof the genus Streptomyces. Furthermore, from the above-mentioned results, the strain was assigned to the gray (Gy), spiral (S), nonchromogenic (C~) and Verrucose (WTY) or Echinulate (SPY) groups as given in Bergey's Manual of Determinative Bacteriology. 8th Ed.6), and to the gray (Gy), melanoid pigment (not produced, O), reverse side pigment (not distinctive, O), Retinaculiaperti (RA) or Spira (S) and warty (wa) or spiny (sp) spore surface groups in Nonomura's key7).
Cultural and physiological characteristics and carbohydrate utilization patterns of strain No. 7238 were compared with those of various species described in literature6»8~10 The results of the above comparison indicated that strain No. 7238 was different from the two related strains. However, the formation of hygroscopic spore mass in the aerial mycelia on oatmeal agar and inorganic salts -starch agar, and further morphological and cultural characteristics of strain No. 7238 showed similarity to those of S. hygroscopicus. Therefore, strain No. 7238 was regarded as belonging to S. hygroscopicus, although it was different from S. hygroscopicus subsp. glebosus which was most similar to strain No. 7238 in S. hygroscopicus subspecies. From the above-mentioned characteristics, it seemed appropriate to consider that strain No. 7238 was a new subspecies of S.
hygroscopicus and to designate it as Streptomyces hygroscopicus subsp. yakushimaensis subsp. nov., referring to the fact that the organism was isolated from a soil sample collected at Yakushima. A culture of this strain has been deposited at the Fermentation Research Institute, Agency of Industrial Science and Technology, Japan, assigned as Streptomyces hygroscopicus subsp. yakushimaensis No. 7238 with an accession No. FERM BP-928. The description given above for the type strain also serves for the present as the subspecies description.
